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(54) LIGHTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lighting device 
with good heat radiation property of which, the addition 
of a cooling plate or the like does not causes the 
enlargement of the size of the device. 
SOLUTION: The lighting device 1 comprises an LED 
mounting substrate 2 and an air exhauster 3. The LED 
mounting substrate 2 has stand-shaped protruded parts 
21 and a flat part 22, and a large number of LED's are 
mounted to the protruded parts 21. The protruded parts 
21 protrude from one side of the LED mounting 
substrate 2, and a space is formed between the 
protruded parts 21 and the wall surface by sticking the 
LED mounting substrate 2 to a wall surface. The air 
exhauster 3 exhausts the heat generated by the LED's 
by using the space between the protruded parts 21 and 
the wall surface as a flow path, and sucks and exhausts 
the air in the flow path. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the lighting system characterized by to be the passage where it is the lighting 
system with which it comes to mount an emitter on a substrate, and the space where the field 
where it curves in the condition that the field where said substrate contains the part which had 
said emitter mounted projects in the field side where said emitter is mounted, and said emitter 
for this bend is mounted is surrounded in respect of the opposite side circulates a fluid. 
[Claim 2] Said substrate is a lighting system according to claim 1 characterized by being 
fabricated so that it may project in the field side where it consists of the quality of the material 
which can be deformed plastically, and said emitter is mounted by plastic deformation. 
[Claim 3] Said emitter is a lighting system given in either claim 1 characterized by being light 
emitting diode, or claim 2. 

[Claim 4] Said fluid is a lighting system given in either of claim 1 to claims 3 characterized by 
being abbreviation ordinary temperature. 

[Claim 5] Said fluid is a lighting system given in either of claim 1 to claims 4 characterized by 
being air. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust heat technique of such a lighting 

system especially about the lighting system which mainly used LED. 

[0002] 

[Description of the Prior Art] In recent years, the lighting system using LED (Light Emitting 
Diode) as a next-generation lighting system which replaces a fluorescent lamp etc. attracts 
attention. There is an advantage with a miniaturization and reinforcement expectable as 
compared with an incandescent lamp, a fluorescent lamp, and a mercury-vapor lamp in an LED 
lighting system. 
[0003] 

[Problem(s) to be Solved by the Invention] However, many of power with which LED was 
supplied since luminous efficiency now was not not much high serves as heat. There is a problem 
that property degradation of the luminescence quantity of light of LED decreasing by this self- 
generation of heat occurs, or the LED itself is destroyed when extreme. 

[0004] In order to improve this, the proposal of preparing a heat sink in the tooth back of the 
substrate which mounts LED is also made. In this case, although a facility must be added to 
some extent in order to emit the heat conducted to the cooling member for a cooling member to 
to be not only separately needed, but, now, the advantage of the LED lighting system that 
equipment size can be miniaturized will be spoiled. 

[0005] This invention aims at offering a lighting system with a good heat dissipation property, 
without being made in view of the above troubles and causing expansion of the equipment size 
by the addition of a cooling plate etc. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the lighting 
system concerning this invention It is the lighting system with which it comes to mount an 
emitter on a substrate. Said substrate It curves in the condition that the field containing the part 
which had said emitter mounted projects in the field side where said emitter is mounted, and is 
characterized by the space surrounded in respect of the opposite side serving as passage which 
circulates a fluid with the field where said emitter for this bend is mounted. [0007] If it does in 
this way, the fluid which circulates passage can be made to be able to conduct efficiently the 
heat which the emitters (LED etc.) mounted on the substrate generate, and heat can be removed 
from a lighting system. Moreover, since the lighting system concerning this invention does not 
need the space for missing heat in air from cooling members, such as a heat sink, or a heat sink, 
it is avoidable that the size and weight of equipment become large superfluously. 
[0008] Moreover, said substrate of the lighting system concerning this invention consists of the 
quality of the material which can be deformed plastically, and is characterized by being 
fabricated so that it may project in the field side where said emitter is mounted by plastic 
deformation. A manufacturing cost can be reduced, while formation of a circuit pattern becomes 
easy and being able to shorten a manufacture period as compared with the case where a circuit 
pattern is formed in the substrate incurvated beforehand, since shaping for preparing passage 
can be performed after forming circuit patterns, such as Cu pattern, on a substrate if such the 
quality of the material is chosen. 

[0009] Moreover, said emitter is characterized by being light emitting diode (LED). Although it is 
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also possible to apply emitters, such as EL (Electro Luminescence), besides light emitting diode, 
very thing of light emitting diode is cheap, and since related mounting technology is also 
developed, there is an advantage that the cost of a lighting system can be reduced, by using 
such light emitting diode. 

[0010] Furthermore, said fluid is characterized by being abbreviation ordinary temperature. Here, 
ordinary temperature means the atmospheric temperature of the lighting-system circumference. 
If the fluid of ordinary temperature is circulated and a lighting system is cooled, since the 
temperature of a lighting system will not be less than ordinary temperature, it is avoidable that 
produce dew condensation, and equipment hurts or breaks down in a part with circumference 
atmospheric air and contact. Moreover, it can also be prevented that such dew condensation 
disperses and the equipment circumference is soiled. 

[001 11] Moreover, said fluid is characterized by being air. thus, if it carries out, all problems, such 
as time and effort of generating of cost and the maintenance for supplying the fluid of the part in 
which the bad influence to the environment by such a fluid beginning to leak out of a lighting 
system carried out generating or leakage appearance, and generating of cost, are avoidable by 
using a special fluid. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the lighting system 
concerning this invention is explained, referring to a drawing. 
(Gestalt of the 1 st operation) 

[1] Explain, referring to drawing 1 about the whole lighting-system configuration concerning the 
gestalt of whole configuration book operation. Drawing 1 is the appearance perspective view 
which looked down at the lighting system. The lighting system 1 consists of the LED mounting 
substrate 2 and the exhauster 3. Moreover, the LED mounting substrate 2 consists of base-like 
a ridge 21 and a flat part 22, and much LED is mounted in the ridge 21 of the LED mounting 
substrate 2. 

[001 3] Drawing 2 is the cross-section perspective view having shown the cross section in 
cross-section A-A of a ridge 21. The LED mounting substrate 2 has the composition in which 
the Cu pattern 23 was formed on the flexible substrate 24 made from glass epoxy (fiberglass 
reinforced plastics), and height h of the ridge 21 to a flat part 22 makes it 1/2 or more [ of the 
thickness of the flexible substrate 24 ]. Moreover, on the ridge 21, LED25 of an SMD (Surface 
Mounted Device: surface mount) mold is mounted. The field where LED of the LED mounting 
substrate 2 is mounted is hereafter called top face, and the field of the opposite side is called 
inferior surface of tongue. 

[0014] Now, the ridge 21 is projected to the top-face side of the LED mounting substrate 2, 
therefore if it sees from an inferior-surface-of-tongue side, it is a groove. Drawing 3 is the 
appearance perspective view which looked down at the LED mounting substrate 2 from the 
inferior-surface-of-tongue side. In drawing 3 , the part to which it added shading is a flat part 22, 
adhesives are applied to this flat part 22, and the LED mounting substrate 2 is stuck on a wall 
surface, head lining, etc. Moreover, a ridge 21 is a groove part to which it does not add shading. 
[0015] Since the height from a wall surface differs, if a ridge 21 and a flat part 22 are stuck on a 
wall surface, as for the LED mounting substrate 2, an opening will be left behind between a ridge 
21 and a wall surface. Moreover, the both ends 21 1 and 212 of a ridge 21 are left behind as 
opening, and the exhauster 3 as shown in drawing 1 is further connected to an edge 21 1. An 
exhauster 3 attracts and exhausts the air in passage by making the opening between a ridge 21 
and a wall surface into passage. The heat which LED generates through this air is removed. 
[0016] The exhauster 3 is equipped with two terminals (one side is a gland.) for having an inlet 
for connecting with the LED mounting substrate 2 and attracting air, and carrying out an electric 
power supply to the LED mounting substrate 2. The small fan who drives by the small motor is 
installed in the interior, and air is discharged from the exhaust port 32 established in the top face 
of an exhauster 3. In addition, the filter is installed in the exhaust port 32 so that this may be 
covered, and invasion of a foreign matter is prevented. 

[0017] In order to receive an electric power supply in the horizontal side of an exhauster 3 from 
the exterior, the power line 31 with a plug is pulled out. An exhauster 3 changes this into the 
direct current power of rated voltage from a source power supply by the non-illustrated A-D 
converter in response to supply of alternating current power through the power line 31. This 
direct current power drives said small motor, and is supplied to the LED mounting substrate 2. 
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and makes LED turn on. 

[0018] When the exhauster 3 started suction exhaust air of air, as a result of attracting and 
decompressing the air in passage, the air of ordinary temperature is newly inhaled from an edge 
212, and it passes through passage, and is discharged from the exhaust port 32 of an exhauster 
3. Therefore, since the ridge 21 the temperature up was carried out [ the ridge ] by generation of 
heat of LED mounted in the top face is cooled by the air which passes through passage, the LED 
mounting substrate 2 containing LED is cooled. 

[0019] Drawing 4 is drawing having shown the flow of the air which passes through passage. As 
shown in drawing 4 , passage serves as a ladder form, and after the air which flowed from the 
edge 212 is divided into the part equivalent to the bar of a ladder, it joins gradually as it 
approaches an edge 21 1, and, finally is attracted by the exhauster 3. 

[2] Explain the manufacture approach, next the manufacture approach of the LED mounting 
substrate 2. In addition, since it is well-known about the manufacture approach of the exhaust 3, 
it omits. 

[0020] the LED mounting substrate 2 — if in charge of manufacturing, according to the 
configuration of a ridge 21, metal mold is created first. The flexible substrate which formed the 
Cu pattern 23 for this in parallel is created. And if the flexible substrate 24 is pressed using said 
metal mold, the flexible substrate 24 will deform plastically and a ridge 21 will be formed. Drawing 
5 is drawing having shown the situation just before pressing the flexible substrate 24 with metal 
mold. 

[0021] The crevice according to the configuration of a ridge 21 is formed in the female mold 41, 
and the heights according to the configuration of a ridge 21 are too formed in the male 42. Then, 
the flexible substrate 24 is pressed in the condition of having made the top face in which the Cu 
pattern 23 was formed countering a female mold 41, and having made the flexible substrate 24 
side, i.e., an inferior surface of tongue, countering a male 42. 

[0022] After forming a ridge 21 in the flexible substrate 24 with the press by metal mold 41 and 
42, LED is arranged with vacuum pincettes in the predetermined location on the Cu pattern 23, 
and it is mounted with soldering. Since the mounting approach of the SMD mold LED is well- 
known, it omits about the detail of the mounting approach. In this way, an exhauster 3 is 
attached in the manufactured LED mounting substrate 2, and a lighting system 1 is completed. 
[0023] (Gestalt of the 2nd operation) Next, the lighting system concerning the gestalt of the 2nd 
operation is explained, referring to a drawing. In the gestalt of implementation of the above 1st, 
although exhaust heat is aimed at by making the passage inserted into the ridge 21 and the wall 
surface pass air, in the gestalt of this operation, coolant gas is circulated more positively and 
exhaust heat is aimed at. As coolant gas, the so-called chlorofluorocarbon-replacing material 
(hydrochlorofluorocarbon (HCFC:Hydro Chloro FluoroCarbon) and hydro fluorocarbon (HFC:Hydro 
Fluoro Carbon)) is used, for example. 

[0024] [1] The whole block dia gram 6 is a looking-down-at lighting system concerning gestalt of 
this operation appearance perspective view. In drawing 6 , the lighting system 5 consists of the 
LED mounting substrate 7 and exhaust heat equipment 6, and the LED mounting substrate 7 
consists of base-like a ridge 71 and a flat part 72 further. Much LED is mounted in the ridge 71 
of the LED mounting substrate 7. 

[0025] Drawing 7 is the cross-section perspective view having shown the cross section in 
cross-section B-B of a ridge 71. The LED mounting substrate 7 has composition which added 
the substrate protective layer 75 and the coolant gas sealing layer 76 further to the above- 
mentioned LED mounting substrate 2. The substrate protective layer 75 is a protective layer for 
preventing that the flexible substrate 74 is put to coolant gas, and deteriorates, or penetrate a 
flexible substrate, and coolant gas leaks and comes out. 

[0026] Moreover, the coolant gas sealing layer 76 is a sealing layer for preventing that coolant 
gas leaks and appears in the wall surface side which attaches a lighting system 5. The passage 
of coolant gas is established in the location corresponding to the ridge 71 between the substrate 
protective layer 75 and the coolant gas sealing layer 76, and coolant gas passes through the 
passage concerned. Moreover, the substrate protective layer 75 and the coolant gas sealing 
layer 76 are pasted up in these contact parts. 

[0027] It connects with the LED mounting substrate 7, and exhaust heat equipment 6 makes the 
aforementioned passage circulate through coolant gas. It connects with the opening 71 1 of the 
LED mounting substrate 7, and exhaust heat equipment 6 sends coolant gas into passage from 
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opening 711. Moreover, opening 712 and exhaust heat equipment 6 are tied with the airpipe way 
63, and the coolant gas heated while having passed through the passage of the LED mounting 
substrate 7 flows back to exhaust heat equipment 6 via the airpipe way 63. 
[0028] Exhaust heat equipment 6 equips the interior with the heat exchanger (un-illustrating), 
and cools coolant gas using the heat exchanger concerned. The air which received heat energy 
from coolant gas on the way of this cooling process is exhausted from an exhaust port 62 by the 
fan with whom exhaust heat equipment 6 is equipped. In addition, the exhaust port 62 is covered 
with the filter, and exhaust heat equipment 6 receives supply of power from a source power 
supply through the power line 61. 

[0029] The coolant gas which was cooled with exhaust heat equipment 6 and made into 
predetermined temperature is again sent into the passage of the LED mounting substrate 7 from 
opening 71 1. Drawing 8 is drawing having shown the flow of the coolant gas which passes 
through passage. After the coolant gas sent in from the edge 71 1 by exhaust heat equipment 6 
flows into each passage, it joins gradually as it approaches an edge 712, and, finally is attracted 
by exhaust heat equipment 6 via the airpipe way 63. 

[0030] [2] Explain the manufacture approach, next the manufacture approach of the LED 
mounting substrate 7. In addition, since it is well-known about the manufacture approach of 
exhaust heat equipment 6, it omits. After patterning of the LED mounting substrate 7 is carried 
out to a flexible substrate as well as the aforementioned LED mounting substrate 2, plastic 
deformation is carried out with metal mold and LED is mounted further, the substrate protective 
layer 75 and the coolant gas sealing layer 76 are formed. That is, a rubber coating is applied to 
the inferior surface of tongue of a flexible substrate, and a rubber coat is formed, and let this be 
the substrate protective layer 75. 

[0031] Moreover, adhesives are applied to the part corresponding to the flat part 72 of creation 
and said substrate protective layer 75 for the rubber sheet of a configuration set by the 
configuration of the LED mounting substrate 7, and said rubber sheet is pasted up, and it fixes, 
and let this be the coolant gas sealing layer 76. In addition, in the periphery section of the LED 
mounting substrate 7, it must paste up certainly so that the substrate protective layer 75 and 
the coolant gas sealing layer 76 may not have the leakage of coolant gas. 
[0032] On the other hand, the adhesion in parts other than the periphery section does not 
necessarily need to be strict, and coolant gas should just pass the inferior-surface-of-tongue 
side of a ridge 71 at least. It is because the heat which LED emits can be left and the purpose of 
this invention can be attained with coolant gas, if it does in this way. 

(Gestalt of the 3rd operation) It is good though LED is cooled using the liquid adjusted to the 
predetermined temperature other than the above. Since the manufacture approach is the same 
as that of the LED mounting substrate concerning the gestalt of implementation of the above 
2nd in the configuration list of the LED mounting substrate concerning the gestalt of this 
operation, explanation is omitted in it here. Now, drawing 9 is drawing having shown the outline 
configuration of the lighting system 8 concerning the gestalt of this operation. 
[0033] In drawing_9 , the amount of the coolant which flows into the LED mounting substrate 9 is 
adjusted by the bulb 100. The coolant which passed the bulb 100 flows into passage from the 
edge 91 1 of passage, it passes through the inside of passage, absorbing the heat which LED 
emitted, and flows out of an edge 912. The coolant which flowed out of the edge 912 is 
discharged via the drainage tube 101. As mentioned above, although this invention has been 
explained based on the gestalt of operation, this invention of not being limited to the gestalt of 
above-mentioned operation is natural, and can carry out the following modifications. 
(Modification) 

(1) Although the flat-surface configuration of ridge 21 grade was made into the ladder form as 
the gestalt of the 3rd operation was shown, for example in drawing 1 from the configuration 
above 1st of ridge 21 grade, as for the flat-surface configuration of a ridge, it is desirable for it 
not to be limited to a ladder form but to consider as a flat-surface configuration with sufficient 
heat-absorptive effectiveness according to arrangement of LED etc. What it should be careful of 
in determining the flat-surface configuration of a ridge is making it fluids for cooling, such as air, 
and coolant gas or coolant, flow uniformly. 

[0034] Since the heat which LED emits in the part where the flow of the fluid for cooling is bad 
is seldom discharged, even if some differences are in the flow rate of the fluid for cooling, it is 
desirable to secure the flow rate required for heat dissipation of LED in all parts. Moreover, 
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although the tap hole (edge 21 1 grade) where input (edge 212 grade) where the fluid for cooling 
flows all over passage is made into one place in the gestalt of the above-mentioned operation, 
and the fluid for cooling flows out of passage was also made into one place If each of these is 
prepared so that a flow rate required to exhaust the heat generated from LED according to the 
flat-surface configuration of a ridge that there should just be one or more places can be 
secured, they is suitable. 

[0035] In addition, as for the LED mounting part in ridge 21 grade, it is desirable that it is flat for 
the sake of the convenience which attaches LED. It is because LED will not be attached if the 
LED mounting part is curving extremely, or attaching becomes difficult and it becomes unsuitable 
on manufacture. 

(2) In the gestalt of the type above-mentioned implementation of LED, although LED of a surface 
mount mold is used, a bare chip may be mounted with wire bond. LED of a surface mount mold 
can enclose a bare chip with a package, and the direction which used the bare chip with the 
natural thing can mount it in high density more. If mounted in high density, the calorific value per 
unit area will increase so much, but if it is performed above also in such a case, the fault by 
generation of heat is avoidable. 

[0036] Moreover, it may replace with LED of a surface mount mold, or the bare chip of wire bond 
mounting, and flip chip mounting of the bare chip may be carried out. Flip chip mounting has 
unnecessary wire connection according to aluminum wire etc. unlike mounting by wire bond, and 
it is strong in the semantics. Moreover, there is also an advantage that it is not necessary to 
take wire height into consideration, and this invention can be carried out like a bare chip etc. 
[0037] (3) Although reference was not made especially in the gestalt of operation of the 
processing above on the top face of an LED mounting substrate, though a white coating is 
applied to parts other than LED and the quantity of light to a front face is made to increase to 
them, on the top face of the LED mounting substrate 2, it is good. Moreover, it is good, though a 
protective layer is formed by painting the top face of an LED mounting substrate similarly and 
Cu pattern etc. is protected from corrosion, the electric short circuit by contact of a conductor, 
etc. 

[0038] (4) In the gestalt of operation of the material above of a flexible substrate, although glass 
epoxy is used as a material of the flexible substrate which constitutes an LED mounting 
substrate, though it replaces with glass epoxy and polyimide resin (Poly Imide resin) is used, it is 
good. Moreover, this invention can be carried out even if it uses materials other than these. 
[0039] (5) As coolant in the gestalt of implementation of the coolant above 3rd, water is 
mentioned, for example. That is, it is good, though an underground water is pumped up, this is 
supplied to the LED mounting substrate 9 through a bulb 100 and the LED mounting substrate 9 
is cooled. In this case, since contamination is not carried out, either, soil may be made to absorb 
especially the water discharged from the drainage tube 101 as it is. 

[0040] Moreover, when using coolant other than water, it is desirable to use a liquid with large 
heat capacity. Moreover, it is desirable to carry out to making it circulate between an LED 
mounting substrate and exhaust heat equipment like the coolant gas which did not discharge the 
coolant in the exterior of a lighting system, but was explained in the gestalt of implementation of 
the above 2nd in this case. It is not necessary to add the unnecessary matter to a surrounding 
environment by not discharging the coolant outside. 

[0041] Furthermore, as for the solution temperature of the coolant, it is desirable that it is the 
temperature near the temperature of a surrounding ambient atmosphere. It is because dew 
condensation arises on the front face of an LED mounting substrate, the short circuit of a circuit 
and the corrosion of a substrate are caused, a lighting system is damaged and there is slack 
possibility, when solution temperature is too low. Moreover, if mold etc. occurs as a result of dew 
condensation, since the insanitary condition of having said that there is a musty smell, and it felt 
unpleasantly or an allergy symptom was caused will be generated, as for the solution 
temperature of the coolant, it is desirable that it is the temperature near surrounding large 
atmospheric temperature also in the semantics which prevents these. 

[0042] (6) in the gestalt of implementation of a substrate protective layer and the coolant gas 
sealing layer above 2nd although the substrate protective layer 75 and the coolant gas sealing 
layer 76 are all rubber materials, even if it replaces with this and uses materials other than 
rubber — leakage **** of coolant gas or the coolant — it can even prevent — what is 
necessary is just to carry out However, suitable combination must be chosen as [ in applying and 
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pasting up, so that these may dissolve with adhesives and it may not harm a substrate 
protective layer and a coolant gas sealing layer in adhesives ]. 

[0043] Moreover, though a coolant gas sealing layer is fixed to a substrate protective layer by 
being replaced with, heated and stuck to pasting up using adhesives by pressure, it is good, and 
though the fixed approaches other than these are used, it is unchanging for the ability of 
effectiveness which carries out this invention and was described above being acquired. 

(7) in the gestalt of operation of the emitter above, although the case where the lighting-system 
1 grade was equipped with LED as an emitter was explained, even if it is emitters other than 
LED, heat is conducted in a fluid, such as coolant gas, through the substrate (the above LED 
mounting substrate) with which the emitter was mounted — it can even make — if it carries out, 
the heat which an emitter emits can be exhausted with the aforementioned fluid, and the 
effectiveness of this invention can be acquired. 

[0044] Moreover, it is good though two or more kinds are used also about the luminescent color 
of LED combining LED of the luminescent color which is different from each other. This 
invention cannot be concerned with the amount of the class of LED, and the class of mounted 
LED, but can demonstrate effectiveness. 

(8) Although the case where air is circulated in the gestalt of the passage above-mentioned 
implementation by making into passage the opening part pinched by the flexible substrate 24 and 
the wall surface, and the case where coolant gas and the coolant were circulated by making into 
passage the opening part pinched by the substrate protective layer 75 and the coolant gas 
sealing layer 76 were explained, it is good, though it replaces with this and is performed as 
follows. 

[0045] That is, it is good, though it lets a duct pass in the opening section and coolant gas etc. is 
circulated in the duct concerned. Although the material of a duct can use vinyl etc., it is 
desirable to consider as the material which cannot deteriorate easily due to the fluid which 
passes through the interior. Drawing 10 R> 0 is drawing having shown the cross section at the 
time of letting a duct pass in the opening section, and is drawing equivalent to drawing 2 or 
drawing 7 . Like drawing 10 , the duct is laid along with the ridge. 

[0046] Though it may be fixed to the LED mounting substrate by adhesion etc. and the duct 
concerned is only put between the wall surface and the ridge, it is good. Moreover, it should be 
installed so that the heat which LED emits may fully conduct the inside of a duct in the 
circulating fluid, and the touch area of a duct and an LED mounting substrate may become large. 
Moreover, in the above, although [ heat ] finally thrown away, though the heat carried with fluids, 
such as air, collects and reuses this, it is good. Especially, when a lighting system is large-scale, 
the effectiveness at the time of reusing becomes high. For example, usually the light is switched 
on only at night, an outdoor advertising LGT etc. has that atmospheric temperature is [ much ] 
low compared with daytime, and since a temperature gradient with the fluid which carries the 
heat which should be discarded becomes larger, it can take out heat energy efficiently. 
[0047] 

[Effect of the Invention] Since the passage which makes an LED mounting substrate crooked 
and passes the fluid for cooling is prepared directly under LED according to this invention as 
explained above, the heat which LED generates can be discharged efficiently. Since it is the 
same and cooling members, such as a heat sink, are not needed, the expansion of the size of 
equipment or weight accompanied by raising a cooling function is avoidable. 
[0048] This configuration can mitigate the load especially applied to the base furnished with an 
advertising LGT like an outdoor advertising LGT since equipment weight is not made to expand 
superfluously even if it is effective in discharging the heat which LED emits also in a large-scale 
LED lighting system and is such a case, and can realize a larger-scale ad pillar. Moreover, since 
the load concerning the wall surface which attaches an LED lighting system, or head lining can 
be mitigated even when using indoors, it becomes usable [ a too more large-scale LED lighting 
system ]. Since quantity of light sufficient as a whole can be attained by this even if the quantity 
of light of each LED is not large, cost can be reduced as the whole using [ cheaper LED ] lighting 
system. 

[0049] Of course, if a cooling plate etc. is abandoned by this invention, it cannot remain for the 
ability avoiding expansion of the size of equipment, or weight, but cost can be reduced as the 
whole reducible [ the cost concerning a cooling plate etc. ] LED lighting system. A lighting 
environment can be raised without aiming at the spread of LED lighting systems, and not asking 
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[Translation done.] 
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[Brief Description of the Drawings] 

[ Drawing 1] It is the appearance perspective view which looked down at the lighting system 1 
concerning the gestalt of the 1 st operation. 

[D rawin g 2] It is the cross-section perspective view having shown the cross section in cross- 
section A-A about about 21 ridge of the LED mounting substrate 2. 

[Drawing 3] It is the appearance perspective view which looked down at the LED mounting 
substrate 2 from the inferior-surface-of-tongue side. 

[Drawing 4] It is drawing having shown the flow of the air which passes through the passage 
which is the opening part pinched by the LED mounting substrate 2 and the wall surface. 
[ Drawing 5] It is drawing having shown the situation just before carrying out press forming of the 
flexible substrate 24 with metal mold 41 and 42. 

[Drawing 6] It is a looking-down-at lighting system 5 concerning gestalt of the 2nd operation 
appearance perspective view. 

[Drawing 7] It is the cross-section perspective view having shown the cross section in cross- 
section B-B about about 71 ridge of the LED mounting substrate 5. 

[Drawing 8] It is drawing having shown the flow of the coolant gas which passes through the 
passage inserted into the substrate protective layer 75 and the coolant gas sealing layer 76. 
[ Drawin g 9] It is drawing having shown the outline configuration about the lighting system 8 
concerning the gestalt of the 3rd operation. 

[Drawing 10] It is drawing having shown the cross section of the LED mounting substrate at the 
time of letting a duct pass in the opening section, and is equivalent to drawing 2 or drawing 7 . 
[Description of Notations] 

1 , 5, 8 Lighting system 

2, 7, 9 LED mounting substrate 
3 Exhauster 

6 Exhaust Heat Equipment 

21 71 Ridge 

22 72 Flat part 

23 73 Cu pattern 

24 74 Flexible substrate 

31 61 The power line with a plug 

32 62 Exhaust port 

41 Female Mold 

42 Male 

63 Airpipe Way 

75 Substrate Protective Layer 

76 Coolant Gas Sealing Layer 
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